Introduction
By definition, a dormant vegetative bud is viable but it fails to grow when subjected to environmental conditions normally favorable for growth. An understanding of the biochemistry of dormant and active buds is needed to serve as a basis for solving the problem of artificially breaking or inducing bud dormancy. The present study was conducted with the aim of adding to existing knowledge concerning the biochemistry of dormant and active buds of tanweed (Polygonum coccineum Muhl.). The study consists of determinations of dormancy in tanweed buds; assays of 'bud preparations for total nitrogen and protein nitrogen; and measurement of the activities of peroxidase, polyphenoloxidase, and IAA-oxidase.
Materials and Methods
Bud Dormjiancy. Terminal buds (not over a year old) from field-grown tanweed rhizomes were harvested at weekly intervals during the periods August 9 to December 13, 1960, and March 19 to July 12, 1961 . The samples were immediately taken to the laboratory, washed free of soil, and cut into 25-to 50-mm sections having 1 bud each.
Sections of the rhizomes harvested in 1960 were planted in 125 ml Erlenmeyer flasks containing 50 ml of autoclaved 0.8 % Difco Bacto agar. Five rhizome sections were planted in each flask, and 25 sections were planted on each sampling date. Rhizomes were incubated in the dark at 30°for 14 days, then counts of active (growing) and dormant (nongrowing) buds were made.
Rhizome sections harvested in 1961 were planted in water-saturated sand in 4-inch plastic containers (5 sections per container, 5 containers per sampling date) and were incubated at 250 for 14 days. This procedure was adopted after a preliminary comparison of sand and agar in December, 1960 indicated that the use of sand led to a decrease in variability and an increase of about 10 % in bud activity. shape to the bud activity-sampling date graph (fig 1) . tern observed for peroxidase (fig 4) . As bud activity increased (fig 1) , polyphenoloxidase activity decreased. Palmer and Porter (7, 8) showed that polyphenoloxidase activity decreased as germination occurred in quiescent tubers of nut grass (Cypcrus rotundus L.).
IAA-oxidase values varied considerably throughout the season (fig 6) , and the magnitude of the variation was such that definite seasonal patterns were not easily detected. Lowest activities were observed in samples harvested between late June and early August. Samples taken in the spring, late summer, and early fall were generally high in activity. The periods of relatively high and low ac- The correlation between bud activity and percentage total nitrogen indicates that low, total nitrogen in tanweed rhizomes wvas closely associated with bud dormancy (table II) . Am-long other factors, the extent of carbohydrate storage and the level of meristematic activity in the rhizomes would be expected to have important effects on percentage total nitrogen.
Bud activity and protein nitrogen content of rhizomne extracts vere positively correlated, but the association was considerably less strong than that between bucl activity and total nitroigen percentage. Bud activity was negatively correlated xvith activities of peroxidase and polyphenoloxidase. This fact would lead one to question the importance of these 2 enzy-nes in the change froml <a (lormiianit to ani active bud. Nitrogen content was negatively correlated with the activities of both peroxidase and polyphenoloxi,dase. Possibly the enzyme proteins responsible for peroxidase and polyphenoloxidase activity were less subject to depletion or had a higher rate of resynthesis than other rhizome proteins during the sunimer period of low protein conitent. The negative correlations between temperature preceding the sampling date and nitrogen content are not surprising in view of the seasonal trend observed in niitrogen content. A sinmilar statement might be made regarding the positive correlations of temperature with the activities of peroxid.ase and polyphenoloxidase. However, correlation coefficients are merely mieasures of the extent to which the various pairs of characteristics were associated. The values do not permit firm conclusions as to cause and effect relationships that might exist between the characteristics.
Summary
Bud activity and percentage total nitrogen of tanweed (Polygonuwt coccineuin Muhl.) rhizomes, and protein nitrogen, peroxidase activity, polyphenoloxidase activity, and incloleacetic acid oxidase activity of rhizome extracts were dleternined.
Bud activity stuclies indicated that bucl dormancy was high during August througlh October and low or absent the rest of the year. The breaking of (lormancy appeared to be enhanced when soil temperature w.as reduced to ne.ar the freezing point. An increase was observed in vigor and amount of new growth from excised rhizome sections replanted after this time.
Percentage total nitrogeni in rhizomes xwas high in earl+-spring before ahboe-grnund gro\\-th had started. As shoot growth occurred, there was a decrease in percentage total ni.trogen, followed by an increase in early fall. Total nitrogen content was closely associated with bud activity in tanweed rhizomes. Protein nitrogen in rhizome extracts was the only other character studied that was positively correlated with bud activity.
Peroxidase and polyphenoloxidase activities were closely correlated with one another and were highest during the period of greatest bud dormancy. Indoleacetic acid oxidase activity fluctuated considerably during the sampling period, but was lowest during July.
Bud activity, percentage total nitrogen, and protein nitrogen all were negatively correlated with peroxidase activity, polyphenoloxi,dase activity, and temperature. Activities of peroxidase, polyphenoloxidase, and indoleacetic acid oxidase were positively correlated with temperature.
